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n Colonized since early 18th century
n Predominantly agricultural until 1940 when 
Jamestown bridge connected island to the 
mainland.
n Early subdivision – Jamestown Shores 
split into 1/8 to 1/4 acre lots



















n Characterize ground-water composition
n Identify background chemistry
n Assess level of anthropogenic impact
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n Use existing domestic wells
n Distribute flyers (over 1,500) requesting 
study volunteers
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Summary Characteristics of Ground Water
 M i n  M a x  M e a n  M e d i a n  S t d  D e v  
N a  5 .6  1 5 0  1 7  1 4  1 3  
K  N D  4 .4  1 .1  1 .1  0 . 8 1  
C a  N D  5 6  1 1  9 .7  7 . 0  
M g  N D  1 0  3 .3  3 .0  1 . 5  
C l  7 .6  1 3 0  2 8  2 1  2 1  
N O 3 - N  N D  1 6  2 .6  1 .7  2 . 8  
S O 4  6 . 3  7 0  1 6  1 4  7 . 1  
F  N D  1 .1  0 . 0 7  N D  0 . 1 6  
P O 4  N D  0 . 5 6  0 . 0 4  N D  0 . 0 8  
F e  N D  1 1  0 .6  0 .2  1 . 5  
A l k  ( C a C O 3 )  1 .1  1 5 0  2 3  1 5  2 1  
S iO 2  1 . 5  4 2  1 7  1 5  6 . 4  
p H  5 .0  8 .9  5 .9  5 .8  0 . 5 7  
 
N = 174
US EPA Maximum 
Contaminant Level
0 4 8 12 16
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Nitrate-N (mg/L as N)
# < 1
# 1 - 5
# 5 - 10
# >10
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# 20 - 50
# 50 - 100
# >100
N = 174
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# 15 - 25
# 25 - 35
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Criteria for establishing 
background chemistry
n NO3-N < 4.5 mg/L (n=132, 42 excluded) 
n Cl < 30 mg/L (n=122, 52 excluded)
n Calculate median of remaining samples
n Establish range as median +/- std. Dev.
Background Chemistry - Ground-Water
 Ground Water Precipitation 
Na 6 – 16 1.3 
K 1 – 2 0.05 
Ca 2 – 7 0.10 
Mg 2 – 4 0.15 
Cl 10 – 28 2.3 
NO3-N < 0.5 0.31 
SO4 4.3 - 11 1.6 














(N <5, Cl <50)
Moderate Impact 
(N <10, Cl <100)
High Impact 
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Nitrate-N (mg/L as N)
# < 1
# 1 - 5
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# 20 - 50
# 50 - 100
# >100
Potential Sources of Contamination
Source Constituents Concentrations 
Septic Effluent Nitrate as N  27-110 mg/L 
 Chloride 
Sulfate 
56-84 mg/L  
20-30 mg/L  
Fertilizer Nitrate as N  
Chloride 
Sulfate 
45 - 56 mg/L 




Sodium and Chloride 
Sulfate and Chloride 
1:1 mole ratio 
1:19 mole ratio 
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State & Local Regulations
n 100 ft setback requirement (private wells)
n 5 ft separation between base of leach field 
and bedrock surface
n Does this provide adequate protection in a 
fractured-bedrock setting with zoning 
permitting lots as small as 1/8 acre?
Lot size/zoning assessment
n Does nitrate concentration vary as a 
function of lot size/zoning?
n What is minimum lot size that affords 
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n Slightly over 50% of sampling sites show 
some evidence of anthropenic impact
n Approx 14% show significant evidence of 
impact (N>5 mg/L, Cl> 50 mg/L)
n Water quality degradation is signicantly
greater is areas zoned R20 (0.5 acres) or 
less
Conclusions
n In this fractured bedrock setting, zoning 
permitting sub-acre housing lots has adversely 
affected ground-water quality
n The 100 foot RI DEM setback cannot be assumed 
to provide adequate separation distance due to the 
hydrology of the fractured bedrock aquifer
n Adverse impact can be minimized by 
implementing acre-plus zoning and through 
mandated use of  denitrifying septic system 
designs in high density areas.
